The paper entitled "Educational inequalities in subjective health in Germany from 1994 to 2014: A trend analysis using the German Socio-Economic Panel Study (GSOEP)" addresses the development of the relative index of inequality and the slope index of inequality for three measures of subjective health with respect to educational attainments. The paper applies GLM models with identity and log links, respectively, to a repeated cross-sectional design. The authors find gradients in physical health but not in mental health. No trend in inequalities is observed. The paper is well written and mostly easy to follow. I do have a few concerns which need clarification, but I believe that these questions will be easy to answer. Abstract A brief sentence on why changes in inequalities might be expected is required.
Introduction
While the introduction section gives a good overview of existing studies, it lacks details about the particular changes in the German system. If I understand the paper correctly, the hypothesis is that social political and economic changes may have caused changes in education-related inequalities? Then the respective changes in the system should be explained in enough detail to allow a researcher not familiar with the recent German history to assess the changes in the societal settings. As a reader, I can only assess the meaning of the empirical results if I understand the context and the hypotheses derived from it.
The question which remains open is: Why would education affect health at all (don't get me wrong: There are a number of approaches to explain this, but some kind of theory needs to be developed before running empirical analyses)? What is the current state of the art here? What do we know? I can imagine some pathways from economic or personal distress on mental health, but I am not sure which transmissions the authors assume from such factors to physical health.
Methods: Data
The choice of the age group makes sense in my view but its justification is a bit confusing. The authors choose an age group of 30-49 (mid-age), but say that people complete their education in the late 20s and their occupational position is assumed to have settled ten years later. This may only be a typo, but it needs some clarification.
A clearer description of inclusions and exclusions of observations is needed. The subscripts "participants" and "observations" is confusing: What is meant here? Where do those numbers come from? Are only complete cases addressed here? Do the numbers differ between SRH and PCS/MCS? How many were excluded, and why? Why were different samples used for SRH: The results might be more comparable if equivalent samples were used, at the cost of a loss of years and observations, of course. This should be addressed in the limitations section and made more transparent in the methods section.
Methods: Measures
The authors choose the cutoff for (rather) poor SRH such that satisfactory, poor and very poor health form the group of "rather poor health", while good and very good health are considered as healthy. While the choice can only be made arbitrarily, this particular cutoff has the disadvantage that the prevalence of poor health is around 50%. When addressing inequality, something that affects 50% of the population can only to some extent be distributed unequally. In the limitations section, the authors speculate that nothing noteworthy would change if the cutoff was switched elsewhere. I suggest running a couple of sensitivity analyses on this, so one does not need to speculate.
It seems to me that the use of health/ill-health indicators is a bit mixed. While SRH seems to measure poor health, MCS and PCS are not inverted and therefore still measures of health. This is a bit confusing, and the results would be more comparable if both indicators would point in the same direction.
The comment on the transformation (normalization) of PCS/MCS is a bit unclear, though only to the extent that I was not sure whether the data transformation was conducted by the authors or was already in the data (to the best of my knowledge, the transformation of the MCS and PCS is performed by the data provider)? As far as I understand it, this is to have some reference value for both intertemporal and international comparisons. Was the same transformation (i.e. with the same scaling and shifting values) applied to all years?
Methods: Statistical Analysis The repeated cross-sectional design should be stated explicitly.
The authors state a couple of times that they intend to test for a trend in educational inequalities over time (and later on, mention that it is not significant). I cannot find a description of how the authors tried to identify a trend over time. This, however, should be explained in some detail as it is one of the key questions raised in this study. (I recommend something like a nonparametric or graphical trend analysis where inequality measures are plotted with their respective confidence intervals against time to assess whether significant changes may have taken place. This would avoid the somewhat strong assumption of a linear time trend the authors are testing against.)
For the estimation of the SII and RII, the authors compute a rank variable (or ridit score) for educational attainment. However, they give only little detail on its computation. Were unique ranks for each individual computed (which would involve a huge random component since Stata's rank function assigns ranks for equal values randomly)? Or were equal ranks used for each educational attainment? I mention later that the confidence intervals are surprisingly large for RII and SII estimates and speculate that this might be because of something going wrong with the rank computation. I recommend to double-check this.
It took me several reads to identify all necessary information concerning the regression analysis. As far as I understand it now, the authors use log links in GLM models for the RIIs to measure them as relative risk ratios and identity links for the SIIs to measure average differences for all outcomes. They consider the dichotomous SRH outcome to be from the Binomial family but do not mention which distributional family they used for the MCS and PCS. If the wrong family was specified for MCS and PCS, this might be an explanation for the large standard errors and the insignificant results: The estimates for PCS and MCS seem to be surprisingly imprecise given the comparatively large numbers of observations.
Results
Presentation of the results: While I agree that tables allow a very precise depiction of the results, they are comparatively difficult to read when trying to identify a trend. Instead of the results tables, I suggest focusing on the figures instead, which should then contain confidence intervals as well. This would allow the reader to assess the accuracy of the estimates, and would also allow one to assess whether or not there were significant variations in inequalities over time (Siegel et al., 2014 (ref. 21) gives a brief description on how to handle confidence intervals and statistical inference in graphical comparisons).
The confidence intervals in the tables seem rather wide and I wonder why this is the case. To the best of my knowledge, most studies investigating educational effects or gradients in health found much narrower confidence intervals (in other words: much more precise estimates). This may be related to the computation of the rank variable (or ridit score) for educational attainments (see above).
Discussion
The authors find that higher education increased and lower education decreased, while health remained stable. If also the relative and absolute inequality remained stable: What happened? Unless the change in the educational composition of the sample was only marginal, something must have changed somewhere. How is it possible that there are less of the sick with lower education and more of the healthy with higher education, but mean health and health inequality do not change (I believe that this refers only to SRH)? For MHS (in contrast to PCS), an upward trend is visible, although it is unclear whether this is a significant trend or just some random variation e.g. due to sampling.
When comparing the results to other studies, the authors refer to a meta-analysis on depression. Although the referenced paper seems to address this particular mental disorder, it is very unspecifically descpribed as a paper on more specific mental disorders. It seems important to me to very precise about this when referring to a metastudy addressing depression in particular. The term "more pecific disorders" is misleading here as it suggests a certain group of a number of different specific mental disorders.
Limitations
The authors speculate in the limitations section about the potential impact of the (necessarily) arbitrary choice of the cutoff point. They state that "Comparing the two extreme categories would probably show greater effect sizes. However, we do not assume a severe bias as the studies mentioned found similar trends in health inequalities". First, if the authors expect an impact of their choice, there is room for biases or at least changes of the results. Although I agree that this is not necessarily a bias, the statement seems contradictory to me. Second, I wonder why the authors did not actually verify the impact of a change of the cutoff. I think that there is no gold standard telling us how to choose such cutoffs and there is no single correct explanation on why one should use one or the other. This makes a demonstration of the consequences of the particular choice even more important. I strongly suggest to run a couple of sensitivity analyses on these issues to know what would happen and to quantify the potential impact of the (necessarily) arbitrary choice.
Conclusions
I am not sure that the conclusions are actually drawn from this analysis. The statement that policies should tackle inequalities and address relevant determinants seems very generic to me. I suggest to start with a very brief summary of the paper (what was actually found) and to answer the issues somehow raised in the introduction: While income-related inequalities increased after the introduction of Hartz IV (which may or may not be only coincidence), educational inequalities among the 30-49 years old apparently did not change. Although I've seen this before (e.g. in Siegel et al., 2014 , for the estimated effect of education on health), it still surprises me. Admittedly, there doesn't seem to be too much to conclude about in the results. Which, of course, is a result of its own.
Tables and Figures
Something went wrong with figure 2: The legend sais men/men for PCS and women/women for MHS in the top figures.
In 5. Do the authors have a hypothesis as to why there could be differences in trends of inequalities between women and men? I think the reader would benefit from a sentence or two about the importance of conducting separate analysis by gender when studying health inequalities. This would also help to understand why analyses were stratified instead of testing for interactions between education and gender in the RII/SII models.
Methods 6. It would be useful to include the exact number of participants that were excluded from the analysis due to missing data.
7. Just to clarify, participants included in analyses were those aged 30-49 years in 1994 and then followed over 21 years -i.e., aged 51-70 at the end of the study period? Or, at each wave authors selected adults in the 30-49 age group?
8. I think it is important for the authors to further clarify the rationale of the dichotomisation of the self-rated health variable. Particularly, why the 'satisfactory' response option was considered as 'rather poor' health. Were sensitivity analyses conducted using an alternative dichotomisation?
9. I consider helpful to briefly mention how significance of trend was assessed.
Results 10. I would recommend to revise the wording of the sentence 'About one quarter of the participants had a high or low educational level and half the participants were part of the medium educational group.' Since percentages of the educational groups presented on Table 1 are: 22% (high), 45% (medium) and 33% (low).
Discussion 11. I would add to the first sentence '…in Germany.'
12. Given that this analysis is focused on subjective measures of health, could another potential explanation of the findings be related to expectations about health and how they could have changed over the years? And how that change could differ by SEP levels? Just a thought. Sorry if this does not make much sense.
VERSION 1 -AUTHOR RESPONSE
Reviewers' Comments to Author:
Reviewer: 1 Reviewer Name: Martin Siegel Institution and Country: Technische Universität Berlin, Department of Public and Health Economics, Berlin, Germany Competing Interests: none declared
The paper entitled "Educational inequalities in subjective health in Germany from 1994 to 2014: A trend analysis using the German Socio-Economic Panel Study (GSOEP)" addresses the development of the relative index of inequality and the slope index of inequality for three measures of subjective health with respect to educational attainments. The paper applies GLM models with identity and log links, respectively, to a repeated cross-sectional design. The authors find gradients in physical health but not in mental health. No trend in inequalities is observed. The paper is well written and mostly easy to follow. I do have a few concerns which need clarification, but I believe that these questions will be easy to answer.
Introduction
While the introduction section gives a good overview of existing studies, it lacks details about the particular changes in the German system. If I understand the paper correctly, the hypothesis is that social political and economic changes may have caused changes in education-related inequalities? Then the respective changes in the system should be explained in enough detail to allow a researcher not familiar with the recent German history to assess the changes in the societal settings. As a reader, I can only assess the meaning of the empirical results if I understand the context and the hypotheses derived from it. Authors: There might be a misunderstanding. We think that education is an important indicator of socioeconomic status and over the last decades there have been significant changes (increased participation in higher education), which might result in larger educational inequalities. However, educational inequalities in health were not assessed in other studies and the existing studies showed increasing health inequalities (measured by income and occupation). We added a sentence to explain the educational development in Germany and why we think that changes in health inequalities might occur. "Over the last decades (from the 1950s) there is an increased participation in higher education resulting in an educational expansion in Germany. While the lowest educational track (lower secondary school) is increasingly less pronounced in Germany, the participation in the highest educational track rised (Becker 2017). A declining share of low educated people in a population has been suggested to increase negative selection into this group, which may contribute to widening educational inequalities in health (Östergren 2017)."
Authors: Thank you very much. We added a paragraph to explain the link between education and health. "The educational level is strongly related to the social origin (Chandola et al. 2006) . It can be considered as the foundation which determines the opportunities for occupational status and income level and therefore also for the standard of living and quality of life (Daoud et al. 2009 ). Over the last decades (from the 1950s) there is an increased participation in higher education resulting in an educational expansion in Germany. While the lowest educational track (lower secondary school) is increasingly less pronounced in Germany, the participation in the highest educational track rised (Becker 2017). A declining share of low educated people in a population has been suggested to increase negative selection into this group, which may contribute to widening educational inequalities in health (Östergren 2017).
[… ] A higher educational level is often associated with a better health and health behaviour. However, the link between education and health is complex and studies found that different mechanisms mediate the relationship. Evidence shows that education is associated with different material, psychosocial and behavioural factors which in turn affect self-rated health (Daoud et al. 2009 , Kestiliä et al. 2009 , Moor et al. 2017 ). Well-educated people have more advantages in these factors e.g. healthier lifestyle which results in better health (mediation). However, also moderating effects were found implying moderating effects were found meaning/ implying that the effects of lifestyle factors on health are dependent upon educational level (Thrane et al. 2006 ). In addition, cognitive ability was found to be important for educational attainment and to enhance personal care of their own health and well-being, e.g. regarding a better understanding of education messages and prevention. Further education increases a person's sense of control over life including better analytic and communication skills. A lack of personal control can be perceived as a stressor with negative physiological consequences (Chandola et al. 2006, Ross and Wo 1995) ."
Methods: Data The choice of the age group makes sense in my view but its justification is a bit confusing. The authors choose an age group of 30-49 (mid-age), but say that people complete their education in the late 20s and their occupational position is assumed to have settled ten years later. This may only be a typo, but it needs some clarification. Authors: This actually may sound a bit confusing. We have rewritten the sentence so that it is hopefully now a little clearer. "For our analyses, we focused on the age group between 30 and 49 years (npaticipants=16,339) because most people complete their educational training in the middle of their 20s and it can be assumed that their occupational status is stabilize when they reach the age of 30. To avoid bias from the educational effects of including two generations (cohort effect), we therefore limited our age group to 30-49."
Authors: With "participants" we mean a single person and "observations" is the number of person years we used. One single participant could be part of the data up to 21 times if he or she was part of the GSOEP over the whole period. So we had 21 observations of this single participant. Only complete cases with respect to the single years variables were used. If single years of a person were missing, only these points in time were not taken into account. The different participants/observations for SRH and SF-12 (MCS/PCS) were explained in the paper. The number of participants/observations differs between SRH and SF-12 (MCS/PCS) because SRH is part of the yearly GSOEP survey since 1994, but the SF-12 questionnaire only since 2002 and only every two years.
Methods: Measures
Authors: We have taken up your proposal and conducted the analyses on subjective health using the other cut-off, where satisfactory is part of the reference category "good health". The effects of RII are somewhat greater, whereas the effects of SII decreased. However, the direction and significance of the effects persisted, both for RII and SII. We have added a corresponding note to the discussion. "We have therefore conducted sensitivity analysis, in which "satisfactory" was part of the reference category "good health". As supposed, the relative index of inequality increased, while the slope index of inequality decreased. So the risk for people with low education to assess their own health only poor or bad is even higher, but the difference in absolute proportions of people with poor self-rated health in the lower and upper educational groups (ridit-scores) is smaller." Regarding the direction of SRH and MCS/PCS, we used the same direction which has been used in other studies (for SRH see Granström et al. 2015 , Hu et al. 2016 The comment on the transformation (normalization) of PCS/MCS is a bit unclear, though only to the extent that I was not sure whether the data transformation was conducted by the authors or was already in the data (to the best of my knowledge, the transformation of the MCS and PCS is performed by the data provider)? As far as I understand it, this is to have some reference value for both intertemporal and international comparisons. Was the same transformation (i.e. with the same scaling and shifting values) applied to all years?
Authors: We used the raw data of the SF12 sub-scales. The transformation was performed in reference to Andersen, Mühlbacher et al. 2007 ; Nübling, Andersen, Mühlbacher 2006 for all years separate. The algorithm computes physical and mental scale scores using GSOEP data and its specific version of the SF-12v2 questionnaire and generates representative health scores for the German population (Andersen, Mühlbacher et al. 2007) . We compared the derived values with the ones from the data provider.
Methods: Statistical Analysis
The repeated cross-sectional design should be stated explicitly.
The authors state a couple of times that they intend to test for a trend in educational inequalities over time (and later on, mention that it is not significant). I cannot find a description of how the authors tried to identify a trend over time. This, however, should be explained in some detail as it is one of the key questions raised in this study. (I recommend something For the estimation of the SII and RII, the authors compute a rank variable (or ridit score) for educational attainment. However, they give only little detail on its computation. Were unique ranks for each individual computed (which would involve a huge random component since Stata's rank function assigns ranks for equal values randomly)? Or were equal ranks used for each educational attainment? I mention later that the confidence intervals are surprisingly large for RII and SII estimates and speculate that this might be because of something going wrong with the rank computation. I recommend to double-check this.
Authors: As we have conducted all analysis with STATA, we used the implemented wridit function to compute weighted ridits of CASMIN. This was done separately for each year. Though the educational groups were ordered from highest to lowest, as high education was our reference category, and each group was assigned a so-called Ridit-score. We added a statement and a reference. "Therefore weighted ridits were generated for each year separately via the wridit function of Stata. [Strand et al. 2014 / Harper 2006 " Though the educational groups were ordered from highest to lowest, as high education was our reference category, and each group was assigned a so-called Ridit-score."
Authors: The analyses for MCS and PCS assume that these correspond to a Gaussian distribution family, since the arithmetic of the calculation of the MCS and PCS scales explicitly sets a normal distribution. We have added a note to that point. "Furthermore, linear regression models were calculated for the association of mental health (MCS) and physical health (PCS) and educational level. In the analysis of educational inequalities in mental (MCS) and physical (PCS) health-related quality of life, generalized linear regression models were used with logarithmic link functions to compute the RII and an identity link functions to compute SIl, respectively and in both cases a Gaussian distribution family of MCS and PCS was set."
Results
Authors: Thank you for the advice. We included confidence intervals in our figures.
The confidence intervals in the tables seem rather wide and I wonder why this is the case. To the best of my knowledge, most studies investigating educational effects or gradients in health found much narrower confidence intervals (in other words: much more precise estimates). This may be related to the computation of the rank variable (or ridit score) for educational attainments (see above). Authors: We have discussed this issue in our team and although your suggestion of including confidence intervals is of course a good idea, it would not be cluttered, as we presented low, medium and high educational level in one figure. Therefore, the confidence intervals would overlap between the educational groups.
Discussion
The authors find that higher education increased and lower education decreased, while health remained stable. If also the relative and absolute inequality remained stable: What happened? Unless the change in the educational composition of the sample was only marginal, something must have changed somewhere. How is it possible that there are less of the sick with lower education and more of the healthy with higher education, but mean health and health inequality do not change (I believe that this refers only to SRH)? For MHS (in contrast to PCS), an upward trend is visible, although it is unclear whether this is a significant trend or just some random variation e.g. due to sampling. Authors: Yes, educational level increased, however, the health gap in educational inequalities in health remained stable. As all social groups benefit from the educational expansion (however to different degrees) we assume that the social gap still remains or even widened resulting in educational inequalities in health. "As all socioeconomic groups (to different degrees) benefit from the educational expansion (Becker 2017), it can be assumed that the social gap still remains resulting in educational inequalities in health. Our results using RII and SII in SRH support this hypothesis and show that the difference between the lowest and highest educational group still did not narrow or widen, but remained stable." We also added a limitation in the "strengths and limitation" section regarding the significant trend in PCS among women. "Third, although we found increased educational inequalities in the physical component of HRQOL in women between 2002 and 2014, the p value was significant only at the 10 percent level. Therefore, the results might be interpreted with caution. "
When comparing the results to other studies, the authors refer to a meta-analysis on depression. Although the referenced paper seems to address this particular mental disorder, it is very unspecifically descpribed as a paper on more specific mental disorders. It seems important to me to very precise about this when referring to a meta-study addressing depression in particular. The term "more specific disorders" is misleading here as it suggests a certain group of a number of different specific mental disorders. Authors: You are absolutely right, we have added a precision.
Limitations
Authors: We have taken up your proposal and conducted the analyses on subjective health using the other cut-off, where satisfactory is part of the reference category "good health". The effects of RII are somewhat greater, whereas the effects of SII decreased. However, the direction and significance of the effects persisted, both for RII and SII. We have added a corresponding note to the discussion. "We have therefore conducted sensitivity analysis, in which "satisfactory" was part of the reference category "good health". As supposed, the relative index of inequality increased, while the slope index of inequality decreased. So the risk for people with low education to assess their own health as only poor or bad is even higher, but the difference in absolute proportions of people with poor self-rated health in the lower and upper educational groups (ridit-scores) is smaller." Conclusions I am not sure that the conclusions are actually drawn from this analysis. The statement that policies should tackle inequalities and address relevant determinants seems very generic to me. I suggest to start with a very brief summary of the paper (what was actually found) and to answer the issues somehow raised in the introduction: While income-related inequalities increased after the introduction of Hartz IV (which may or may not be only coincidence), educational inequalities among the 30-49 years old apparently did not change. Although I've seen this before (e.g. in Siegel et al., 2014 , for the estimated effect of education on health), it still surprises me. Admittedly, there doesn't seem to be too much to conclude about in the results. Which, of course, is a result of its own. Authors: Thank you. We revised this part and started with a short summary and with a recommendation for further studies. "The current study contributes to overcoming the lack of research on time trends in educational inequalities in different health outcomes in Germany over the last decades. The findings suggest that educational inequalities in self-rated health as well as in mental and physical health related quality of life among the 30-49 years old population were persistent and did not largely change. Although there is no increase in educational inequalities in health, the public health problem remains that these inequalities also did not decrease. Therefore, it can be assumed that previous efforts have not been able to reduce health inequalities. Further studies should focus on explaining why these inequalities persist over time and what strategies might be more effective in tackling educational inequalities in subjective health and health related quality of life. The results would help policy makers develop and implement more adequate strategies for tackling socioeconomic inequalities in health."
Tables and Figures
Something went wrong with figure 2: The legend says men/men for PCS and women/women for MHS in the top figures. Authors: Thank you. We have checked figure 2 and corrected the mistake.
In Table 1 Comments to the authors This study investigates how educational inequalities in health evolved 21 years in the middle-aged population in Germany and whether the trends differ by gender. Overall the paper is well written, the data are valuable and the scope of the study is interesting. Although, there are some minor issues that need to be addressed. Authors: Thank you very much for the accurate check. We considered the advices and corrected it accordingly. 2. Page 4, line 56. When describing the second aim of the study, authors mentioned whether educational inequalities have changed over 20 years, while in the rest of the text they referred to 21 years. Authors: Thank you very much for the accurate check. We considered the advices and corrected it accordingly.
3. Page 4, line 59. In line 54 authors already described 'health-related quality of life'. Please, move '(HRQoL)' from line 59 to line 54, and use capitals: '(HRQOL)'. Authors: Thank you very much for the accurate check. We considered the advices and corrected it accordingly.
4. Page 6, line 26. Age was categorized into four groups: 30-34, 35-39, 40-44, and 45-49. However, age-stratified analyses were not performed nor mentioned in the manuscript beyond selecting individuals aged 30-49. Please, clarify this. Authors: Yes, that's a bit misleading. We categorized the age group just for the sample characteristics and the distribution of age. As we do not stratify the analyses by age, we deleted this sentence.
5. Page 6, line 28. Authors mentioned the use of bivariate analyses to describe trends in SRH and mental and physical health. Could authors describe more in-depth how trends were estimated? Authors: Thank you. We added a sentence how we did the trend analyses.
6. Page 6, line 48. All models were adjusted for family structure, migration background, and residence. What is the rationale of doing this adjustment? Why they selected these variables and not others? Authors: We controlled for sociodemographic differences that were known to be associated to socioeconomic status and/or to self-rated health. For example, residence of Germany is important, as there are higher rates of unemployment and poverty in East Germany compared to West Germany (Statistisches Bundesamt 2015). Furthermore, migration background is associated with educational attainment, resulting in lower educational degrees for men and women with migration background (Diefenbach 2011). Additionally, family structure correlates with SRH as well as with physical and mental health problems (Lampert et al. 2017) . We added this information to the method section where we described the confounders.
7. Page 6, line 60. It is mentioned that 41% of the individuals reported rather poor health. However, a value of 43,4% is described in Table 1 . Authors: Thank you very much for the accurate check. We considered the advices and corrected it accordingly.
8. Page 7, Table 1 . In Table 1 9. Page 7, line 52. There is an error 'Error! Reference source not found' where, I assume, Figure 1 was originally mentioned. This was probably caused by the use of a reference manager, and after converting the manuscript to PDF. Please, be sure to correct this. Authors: Thank you very much for the accurate check. We considered the advices and corrected it accordingly.
10. All legends of tables and figures should specify the selected age group (30-49 years). Authors: We added the age group to all tables and figures in the legend.
11. Figures 1 and 2 provide essentially the same information that Tables 2 and 3, respectively. Is there any reason why authors decided to include these figures, more than the graphical support? Authors might consider leaving Figures 1 and 2 out of the manuscript.
Authors: In accordance with Reviewer 1, we decided to keep the figures and to add confidence intervals as we think it helps the reader to quickly capture the relevant information on the time trends (as well as the gender differences). 5. Do the authors have a hypothesis as to why there could be differences in trends of inequalities between women and men? I think the reader would benefit from a sentence or two about the importance of conducting separate analysis by gender when studying health inequalities. This would also help to understand why analyses were stratified instead of testing for interactions between education and gender in the RII/SII models.
Authors: Thank you. We added a few sentences in order to clarify the necessity for conducting separate analysis by gender. "Besides the general increase of higher educational degrees, a gender specific development was visible. While men showed higher educational attainment for a long period, women started approaching them starting the late 1950s, with education degrees being almost equal by now. Therefore, gender needs to be taken into account when studying trends in education." Methods 6. It would be useful to include the exact number of participants that were excluded from the analysis due to missing data. Authors: The total number of possible observations in the related age-group was 136,305. Of these, 203 observations had to be excluded, since data on self-rated health was missing, 27,355 were excluded because of missing information on educational level and another 2,484 observations due to missing data on the further independent variables. We added these information's in the text.
7. Just to clarify, participants included in analyses were those aged 30-49 years in 1994 and then followed over 21 years -i.e., aged 51-70 at the end of the study period? Or, at each wave authors selected adults in the 30-49 age group? Authors: The goal of our study was to analyse health inequalities in the mid-aged population, we selected adults in the age group 30-49 from each wave. As the GSOEP is a longitudinal study, some of them have been part of the analysis several times, as long as they were in the appropriate agegroup and participate in the survey. However, we did not follow their health development specifically.
8. I think it is important for the authors to further clarify the rationale of the dichotomisation of the selfrated health variable. Particularly, why the 'satisfactory' response option was considered as 'rather poor' health. Were sensitivity analyses conducted using an alternative dichotomisation?
Authors: We have taken up the proposal of the Reviewer and conducted the analyses on subjective health using the other cut-off, where satisfactory is part of the reference category "good health". The effects of RII are somewhat greater, whereas the effects of SII decreased. However, the direction and significance of the effects persisted, both for RII and SII. We have added a corresponding note to the discussion. "We have therefore conducted sensitivity analysis, in which "satisfactory" was part of the reference category "good health". As supposed, the relative index of inequality increased, while the slope index of inequality decreased. So the risk for people with low education to assess their own health as only poor or bad is even higher, but the difference in absolute proportions of people with poor self-rated health in the lower and upper educational groups (ridit-scores) is smaller."
9. I consider helpful to briefly mention how significance of trend was assessed. Authors: Trends on SRH and MCS/PCS were estimated using multivariate models that tested the main effects and interactions of dummy variables for education and a continuous time trend variable based on calendar year (0 = 1994, 0.05 = 1995,…,0.95=2013, 1.0 = 2014) (Kroll/Lampert 2011) (Strand/Steingrimsdottir (2014) . We added this information in the method section.
Results 10. I would recommend to revise the wording of the sentence 'About one quarter of the participants had a high or low educational level and half the participants were part of the medium educational group.' Since percentages of the educational groups presented on Table 1 are: 22% (high), 45% (medium) and 33% (low). Authors: Thank you. We changed the sentence to be more precise here "22% of the participants had a high and about one third had a low educational level, whereas 45,4% of the participants were part of the medium educational group." Discussion 11. I would add to the first sentence '…in Germany.' Authors: We added this information in the first sentence.
12. Given that this analysis is focused on subjective measures of health, could another potential explanation of the findings be related to expectations about health and how they could have changed over the years? And how that change could differ by SEP levels? Just a thought. Sorry if this does not make much sense. Authors: That is an interesting thought. We have checked the literature and found that SRH appears to measure the health status in a different way across socioeconomic groups. The predictive ability of SRH for mortality weakens with increasing socioeconomic advantage among middle-aged individuals (Singh-Manoux et al. 2007 ). We added this explanation to the limitation part. In the strengths and limitations part, the authors state that the subjective outcomes may be biased. How? Do the authors assume that they rather over or underestimate the social gradient? What about the anchoring vignette approach used in some health economics related papers (I remember that the worse-off tend to overstate their health, and that the gradient would thus be much steeper if one could account for different health expectations/ratings).
VERSION 2 -REVIEW REVIEWER
Minor (but relevant): Finally, the paper needs to be proofread. I found a couple of grammar errors (or typos) and a few false friends, say. To mention four of them (which is an arbitrary and incomplete list, of course): To allow for means to include/to involve/to take into account. I guess what the authors meant was something like "allows one to"? "The first hypotheses can be largely confirmed" should probably be "the first hypothesis can be…", i.e. singular? The "though" in "Though the educational groups were ordered from highest to lowest…": Though introduces a contradiction, which I cannot find here. Finally, please distinguish therefore and therefor: The first is a logical conclusion, the second means "for this", "to this end".
Figures 5 and 6 are apparently not mentioned in the text, and I am not sure what to do with the STROBE statement (is that going to be published? If so, please refer to it in the text).
VERSION 2 -AUTHOR RESPONSE
Reviewer: 1
Reviewer Name: Martin Siegel Institution and Country: Technische Universität Berlin, Germany
The response to my last review, and what I see in the figures, confuses me a bit. I asked the authors to include confidence intervals in their illustrations of their annual SII and RII estimates. Although they stated they did, I cannot find them (probably a technical issue which occurred when uploading the revised manuscript). There seems to be a minor misunderstanding, so I would like to clarify my comment: I would only like to ask the authors to include Cis in their figures 5 and 6, i.e. to show how (un)precise the estimates for RII and SII are. This, in turn, may allow a graphical (visual) analysis of what is going on over time. I expect a couple of noteworthy changes for the SII of PCS (for women in particular) when looking at figure 6, but without Cis, this is impossible to judge. I agree with the authors, though, that including Cis in the descriptive figures (1-4) wouldn't add much to the paper.
Authors: We apologize for the misunderstanding. We included the CI in figures 5 and 6 and hope that this helps the readers to gain a more precise judgment of the results.
In the strengths and limitations part, the authors state that the subjective outcomes may be biased. How? Do the authors assume that they rather over or underestimate the social gradient? What about the anchoring vignette approach used in some health economics related papers (I remember that the worse-off tend to overstate their health, and that the gradient would thus be much steeper if one could account for different health expectations/ratings).
Authors: We have discussed this issue in our team, however we cannot analyse these differences in the subjective outcomes among different SES groups within our data. We found some interesting results in the literature, although findings are heterogeneous. We added the following sentences: "There are studies showing that groups may differ in their use of response categories, e.g. lower and higher educated people rate their health differently (response category differential item functioning -DIF). A method to consider such differences is to create anchoring vignettes to adjust for self-rated health item. For instance, one study found that those with a higher education rate their health more positively than lower educated people but that this relationship weakened when DIF was considered [63] . However, the evidence is heterogeneous [64] and further studies are needed taking these differences in rating styles into account to prevent misestimating of the effect strength."
Minor (but relevant):
Finally, the paper needs to be proofread. I found a couple of grammar errors (or typos) and a few false friends, say. To mention four of them (which is an arbitrary and incomplete list, of course): To allow for means to include/to involve/to take into account. I guess what the authors meant was something like "allows one to"? "The first hypotheses can be largely confirmed" should probably be "the first hypothesis can be…", i.e. singular? The "though" in "Though the educational groups were ordered from highest to lowest…": Though introduces a contradiction, which I cannot find here. Finally, please distinguish therefore and therefor: The first is a logical conclusion, the second means "for this", "to this end".
Authors: Thank you for the advice. We have proofread the manuscript again to eliminate typos and other errors.
